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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject polymer, 
having practicable sensitivity and capable of forming a fine 
pattern without swelling and peeling at a low cost by including a 
specific lactone structure as a protective group of carboxyl 
group in the side chain of a resin and an additional acidic 
functional group having a protective group unstable to acids in 
the side chain of the resin. 

SOLUTION: This polymer is capable of forming a coating film 
insoluble in a basic aqueous solution and is obtained by 
including a lactone structure (especially 
2-hydroxy-γ-butyrolactone) of formula I [(n) is a 
number of 1-4; R is H, an alkyl, etc.], as a protective group of 
carboxyl group in the side chain and further an additional acidic 
functional group, unstable to acids and having carboxyl group 
containing a protective group represented by, e.g. formula II [R1 
is a (substituted) 1-4C alkyl; Z is plural atoms required to 
complete an aiicyclic hydrocarbon group together with C 
combined with R1] in the side chain. 
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50 [0 0 6 0] mm±^m-^Ltz uv* bm&. 
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«ffl»»*'ca#2»tK*"rs«rt:, »eo-i sot: 

&Jp»^Ki: Lt, MAW:** h^u-K *^«Jn» 
[0 0 6 1] JfcWC, yv^-^&GDUv?;* h^^r^ffl 

-car***, wn^ftH-cttftttit^fcji^cx^s/v 

U-if «^2 4 8nmOKrFl/-fMMl 9 3 

CO 0 6 2] «3fcffefiD US>* hl^PEBt^^ 

«^-^»ift!!WKttfa6 o-l 8 0t:c7)®ST^;3 0 
-1 2 0Wff9^ Brao^-V*^ *\ MM***? 

[0 0 6 3] PEB<7>», U^* hm*%L$L%££. 1>TCD 

fi*»ltr- h 7^ f^/V^E-^A (TM AH) (Dfcm 
[0 0 6 4] 

^/a&t/ u ^ x h mr&momm. afct/ k u y * h - 

C'^«!i^l 1 ] 

H>t;:<6*SSti:fc2 0 0ml ®3ori77X JCilSTo 
I* , Jlift ;u v ■> is T\\ W & >ff ATF* f J" C ^ , ^ IWN' 

5 0 m 1 (Dt&tikmt** U>. 2-tFD^ri/-r 
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-zTj-u^? h y 5. 0 g (4 8. 9mmo 1 ) . fg& 
h 'J * V 5. 45g (53. 9mmol) 

au ja*»H«T0tiT«»"rs o *?>fri;ft«TD 

- h CAht* o fcy ^ ^ 'J □ U K 5. 1 lg 

(4 8. 9mmol) £ 1 B*ra*»-CifiiT U -to ft 2 
VSmmUH&WTbo RJC»*S:3 0 0m 1 <D^m^- 
Mi#U SJEiSiKtlOOmlcD*, a^-efift-fttt 

[0 0 6 5]JRft 7. 25g (7 8. 1%) 
l H NMR(CDCL 3 .d, J in Hertz) : 1. 98(3H, s), 2. 35(1H. m). 
2. 760H, m) . 4. 35(1H. ra) , 4. 51 (1H, m) . 5. 43(1H, t. J=6. 5) . 
5.70(1H. s).6.22(lH,s) 

tz tz L . *y3ft(5sli-M 1 dteziffiJS. mti^ 
20 C3gS£#J2] 

1 00ml©tX77^nt:y - □ ^ ^ h > - 2 - 
^M^^'Jl/-h3g (17. 6mmo 1 ) . 2 - ^ 
f^-2-7y7>f;M^i? , Jl/-h3. 51g (1 

4. 4 mmo 1) , t ^ ^ * ^ -^-A-. AI 
BN788mg (4. 8 mmo 1 . 15mol°/o) , y 
**-9-Vl0. 7m 1 ^Anfe«^^#HSCT7 0t:-C 
8«pBI«»"rao »&nfctttt©!«V^?([S:, 8 0 0m 

-cmm^mmL, 4 5t;oK^-7 r >t60$r«$ 

■&So tl5>tifc»l*THFi:**St, 

efc«i3Ffs^[^i$^$e>^2Sfi : oT. 4 5t:cojt^^- 

5. 3 5 g (8 2. 2%) o 

[0 0 6 6] ^-NMRt: h > : T 
/7 y^;u= 5 1:4 9Tfeofc c 
Mw : 1 4. 9 0 0. Mw/Mn=l. 8 3 (»2p^'J 
U>^®) 

40 I R<Z)»tfffe*tt*O36 0'e&So 

IR (KRS-5. cm -1 ) : 2 9 1 3. 1 7 9 1, 1 
73 7. 1261. 114 7. 1103 
[3IJE0J3] 

iWSil^ffitfJ 2 -CO}& Ltz itiTC^«: PGMEA ("/ntf 
i/> f;i/x- f^7-tf - h) tz^^LT 

15wt°/oMi:L/;o &*s, r (DffiltLlz (ifflWjJWJKt 
L"C8wt%Wr-"/-/-n7^ I- V -k^Mi-A:,, f'/^n 
ZiJftMt'tw 2 W t %0 h >) y x.zzjl>X)V7 X - VA h 'J7 

50 y h ^r/JllA "C-|- ^>fif#W£ -t+fco 



(11) 
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f^nfc Uv* hm&*0. 2 um(T) z rV o y y y-/^ 
;V*T»fflLfc», HMDSftlfeJSLfc^Ja 

v&«±iw* tfvn- h u i 2or-e6 0&^j^ 

*%fri^ 0. 7 pm&OUiSx MSIKfe^ricLfco - 
n*KrFi*'>7l/-if7fi/^ (NA=0. 4 5) 
-CBSSfcLfcflL 1 10t-C6 0WH-^L> 2. 3 8 
°/o©f ^^f/l/Ty^-^AA-f Ko^ + i>K (TM 

ah) ffiH*v*-c»; v*ufco «* 

130. OmJ/cm 2 "CO. 2 5//mL/StfML 
/c 0 10 

mfl2H^J30U^^ h*«&ffll^TIi3«irHMDS*L 
IR&»J«Lfco in*ArFx4'>7l,-fra (N 

a = o. 5B) T8*Lfcfc i o or:r6 0 
«yF (tmah) a«*-ca««. aa^^v*-ev 

y^Lfco I3tl26mJ/cm 2 TO. 2 0*/mL/ 
S4«#P«Lfc. 20 

ffifieS8flS«2-e^J«Lfcrtffl^#ft 1 SwtKOPGM 

K^hTvn- h U 1 2 0r-C6 0 Sr?T 
t\ 0. 4tfmJ?©U^XhttlK«:»/«Lfc 0 :n%A 

6 0»Pfl^-^U 2. 3 S%V>7- h ^^f^TV^- 30 

Ko* + i/K (TMAH) S«^TSSi, IK 
-YrtyTk-CV y* Lfco IM2 0mJ/cm 2 TO. 
2 0 //mL/SMlto 

r - -?+u=7? Fy-2-^M^^'J u-hi:^y# 

10 0ml 7 ^ * n£ r - *7*n^ h y- 2 - 

^M^'J1/-F5. Og (29. 4mmol) £ -f 

V/f;l/x;u^ ^ ^ 'J U — h 6. 54g (29. 4mo 

1) , x-7n y u — =r 4 y ^Siafc * * — -7 — — . 1 40 

9. 6m 1 1. 44g (8. 8mmo 

1) <DT*/\?m v^o - h (AIBN) £A 

THFTfvStf). ^ffl© t Kn^y 1 1 * 

U 0. ImmHg, 4 5rtM6WW^t^o W 
^ia/:aacE>»5lc=S:Wt/THF*lJgW$1i. ±g£0iti& 

H NMR*»e», #ffl^tkt*9^ h > : *( V#^-^ = 

4 9 : 5 1 fc*JWLfco r co^ffi^^OD 2 4 8 n mir^o 50 
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l*£J8Sfi*li9 6%, 1 9 3 nmtli6 5% (KJ? 1 u 
[0 0 6 7] JRffl 8. 6 1 g (8 0%) 

im^my-i-m 15400 * * u 

ff) , *>f&Z£ 1. 8 2 

IR (KRS-5, cm* 1 ) : 2 96 1, 1 79 2. 1 
7 3 6. 1 2 5 0. 1 1 63. 1 1 0 2 

u^* h A* — y©j#j5fc 

fEi««6t^J«Lfc«i^fttl 5wt°/o©PGM 
EA*«[fc U »»K#LT h U 7x-;M^7^-') 
AF'J 7;V;*n^ * y — h^2wt %%\3XX U 

^by£^tr) o in*HMD SftiSiKLfci/ 'J ^ y 
2£t5_ttw^ tfy h 120t'C60»y , J^-^ 
*ffV\ 0. 4 //mJfCDU^^ h»K*»J5SLfc 0 :n 
5:ArFx + S/7U-frat"Cl*l^ 100 
TC-C6 0»H^-^ U 2. 38°/o0fh7^f;i/7y 
^-^A/W Fn* + 5/K (TMAH) a««"Ca« 
JK-f*y*-C ! J>^Lfc 0 SM3 2mJ/cm 2 
"CO. 2 0^mL/StfMLfc o 

[0 0 6 8] BIH±, #5£W4) UvX Kfi/iSft&fiiofc 
i|iS):ft«ifficF)KJfi^ras*«-r. HI (A) «r*JBi-S 
S iaSlCD*®ny-h»<bR2«:»J«L, Po 

ly-Si (#'Ji/Un>) R3ftCVDi:J:0»J« 

tO&*^y ^&<bV>tiC VDtlcJ: 0 WS i K4 Sr^/ST 
5o a^TISSl (B) tw/TC-TctdC *l/y^h5r^i 
Lfcffe^'J^-^Srfr^K r F i*i/7B*«t <fc OK 
3fc&PEB*frl\ uaffel-ct 0 0. 2 5amC[) 

stjr-yS&J&tiZ-tZo I0l^y^^^->,5^7^ 
LftJttX7.f>mS i IK4*3J:tfP o 1 y- 
S i!3^x^y^lPo 1 y-S iI3*<ttfWS 

[0 0 6 9] JfcK, ^>ftAi:J:D 'J V^QiALTL 

mi (C) ©<F?KCVDK:«fc9»fl:K7£:£:ffiK 
»/iStS. #CCB1 (D) HSK-rct^K:»{tlK7Sr»* 
ftx^y^U WS 114^^0 1 y-S i K3 

-So »c»zWS i IR 4*5^^-9- >T K^*-^8«:V7^i: 
(B 1 (E) ) o 

[0 0 7 0] ^<S>?£, m\ (F) tr/T^cfc^^WIni^ 
IKE1 1 £C VDtrJ: OJ^/SU. h *m*li Ltz& 

yj^-^^frV\ ArFi*'>vB*»CJ:OK*» 
PEB^tfi\ U?a«tw J: 0 0. 2 0^m£)f3Sr*ffl 

^-;i/y^-y^^iiSc-r^>o ^0 Uv x h^^-y^v 
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x V t t£x -j * v ^-CWHUftlRIR 1 

h^-A-SrlHIJLLA 1 e«S 1 2^LNf- + *;K25S 
iffflMOS h7Vy^?5:^t5o 
[0 0 7 1] *%WCti> W>** HiJ**©— 

-r*7* h yes****;*:* x vhsttafc 

x * v y Wtt©* t l^JBSS^x 7. t- jisgfrfsn-c 

^■v^jB^ssHefBSfT*. *a«oi'5;xna«iii 

•C(±7^hvSM, $B>i2-tFo + ->-r-/f 10 
[00 72] 

*o»i©*/v-i|ite©fiii«K:«rte* (i) (Dm'&o 

2 © * y -7 - C ^ ©fljgj 2 ©g? C =F&3£ fc<S 
□ 7? hVTli, v-©^/i£#®<&^ojtf$JlX^-efr 
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t, ^/7-uj:r;«i^o^o^ v^t*nt)8 0 
fc» 1^*4 i: ik42-tKo*v'-r-/f-D7? hv 

(4 R I E If 14 t> < , *-3«**MH*-effi^»9Itt*# 
*. 

[12! 1 ] (A) ~ (F) tt, *aW©U^^ hffljft** 

[ff^©a8W] 
1 

2 y— mis 

3 5j? 'J -> 'J 3 >|g 

4 WSil 

5 US'* h 

6 n- mttMcma 

7 CVDtfcl 

9 n* wbmmm 

1 0 jMRSfbflK 
1 1 ffllUlfeMR 
1 2 



(13) 



¥fffl¥l 1 - 1 2 3 2 6 



mil 



(A)~(F)tt, *5&fH<!>l>5?a Mfi^tt€«o/b 



(A) 



2— 



(B) 



(C) 



<D) 



(F) 



— 



2 6' 




10 



r— 9 



2 6 y 




(so int. ci. a mmm^ 

G 0 3 F 7/033 

7/039 6 0 1 

7/30 

7/40 5 2 1 

H0 1L 21/027 
21/3065 



F I 

G 0 3 F 7/033 
7/039 
7/30 
7/40 

HOIL 21/30 
21/302 



6 0 1 

5 2 1 
502R 
H 



